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Foreword 


In September 1978, the Residential Solar Data Center (SDC) of the 
National Bureau of Standards (NBS) issued the publication, "Grant 
Application Reports” (SDC Report No. 2), a listing of eight sorts of 
Grant file data collected from Cycles 1, 2 and 3 of the Department of 
Housing and Urban Development's (HUD) Residential Solar Demonstration 
Program. In March 1979, the SDC issued an updated draft of the same 
eight types of sorts on data from Cycles 1, 2, 3, 4 and 4A. These pub-— 
lications received selected distribution to participants (primarily HUD 
and its contractors) in the Residential Solar Demonstration Program. 


In October 1979, NBSIR 79-1923 Residential Solar Data Center Grant 
Reports was issued, containing four of the 2ight computer sorts, sig- 
nificantly reducing its size so that it might be more easily distributed 
to a larger audience [1]*. The publication also has a complete descrip- 
tion of the set of data elements included i» the computer reports and a 
description of the relationship between the Grant file and other files 
maintained by the Solar Data Center. 


This document, also titled Residential Solar Data Center Grant 
Reports, is ¢ final update of the 1979 docunent. These data are from 
all grant cycles--1, 2, 3, 4, 4A, 5 and Pl and are now available in 
nine computer sorts. The newest sort has been added here to the four 
contained in the original report. Sample pages of the detailed listing 
of all data are also included in this update. 


*Numbers in brackets pertain to references on page 133, 
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Residential Solar Data Center 
Grant Reports 


Patricia M. Christopher 
Lynne L. Charlton 


National Bureau of Standards 
Washington, D.C. 20234 


Th2 Residential Solar Data Center project staff in the 
Center for Building Technology, National Bureau of Standards 
has been responsible for the establishment and operation of a 
computerized data base cortaining nor-instrumented residential 
data generated by the Solar Heating and Cooling Demonstration 
Program sponsored by the Department of Energy (DoE) and the 
Department of Housing and Urban Development (HUD). This docu- 
ment includes computer reports of data contained in the Grant 
file, one of six computer files comprising the data base. 
These computer reports contain data tecorded on applications 
submitted to HUD by organizations or individual builders who 
applied for grants to build solar energy systems in new and/or 
existing homes. Approximately 668 grants have been awarded 
in six award cycles. 


Key Words: automatic data processing; computer reports; 
grant data; residential buildings; solar data base; solar 
energy system; solar hot water, space heating and cooling. 


1. Introduction 


This report addresses a computer file of data called the Grant 
file and the computer reports (listings, printouts, graphs, etc.) that 
are produced from this file of data. Included is a description of the 
Grant file and its relationship to other files of data in the same 
data base, along with information about how data was collected. Also 
included are: a detailed description of certain data elements, a 
description of computer reports produced from the Grant file, and 
copies of some of these computer reports. Chapter 5 contains a series 
of bar graphs produced from the same data shown in the computer 
reports. 


2. Grant File 


The Grar.t file is one of six computer files which comprise the 
solar data base (see figure 1) established and maintained by the Resi- 
dential Solar Data Center (SDC) project staff at the National Bureau 
of Standards. This computerized data base contains data collected for 
the Residential Solar Heating and Cooling Demonstration Program admin- 
istered by the Department of Housing and Urban Development (HUD), a 
major activity in the total Federal Solar Energy Program managed by 
the Department of Energy (DoE)[2]. 


Grant file data were initially obtained from completed forms sub- 
mitted to HUI by organizations or individual builders applying for 
grants to build solar systems in new homes or to retrofit solar systems 
into existing homes [3]. Data from these forms were transcribed onto 
summary sheets (see figure 2) for entry into the computer. Approxi- 
mately 668 giants have been awarded in six award cycles (the fourth 
of which had two phases). A special grant award cycle, the Passive 
Initiative (Fl), was held in December 1978. These data were collected 
in a slightly different format from the numbered cycles and were con- 
verted so thet all Grant file data share a common format. 


The Grant file contains three types of data: (1) grant level, in- 
cluding the grantee's name and address, funds awarded to the grantee 
by HUD, and the location of the project; (2) project level, including 
the type of housing (whether multi-family, single-family, etc.), the 
type of construction (new or retrofit), the number of units, the number 
of solar systems to be installed and the scuare-footage of living area 
in each builving; and (3) system level, including the following items: 

. type of system (heating, cooling o: domestic hot water), 

kind of system (active, passive or a combination of the two), 
- transfer medium used in the solar collector (air or liquid), 


- manufacturer of the solar collector, 


. type of collector (evacuated tube, flat plate, concentrating 
or vassive), 


- aperture area of the solar collector, (square-feet), 


auxiliary fuel used as backup, (coal, electric, gas, oil, pro- 
pene, or wood), 


- each system's cost (total cost of the operational system and 
the amount being funded by the government), 


storage medium used (rock, liquid, brick, concrete, earth, or 
phase-change material), 
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total load required and the amount each solar system will 
supply to produce heating, cooling and/or domestic hot 
water, (in million Btu's per year), 


- Btu's per degree day per square foot of living area 
(Btu/DD/SQFT), a measure of the auxiliary heating require- 
ments of the dwelling unit (collected for heat-only solar 
systems). 


Grant file computer reports can be obtained from: 
HUD User 

P.O. Box 280 

Germantown, MD 20767 


Telephone: (301) 251-5154 


3. Grant File Data Elements 


The table in this section summarizes the data elements which 
appear in the computer reports contained in section 4. The follow- 
ing is an explanation of terms used in the column headings of this 


table: 


Descriptive Name: 


Terms of Measure: 


Codes: 


Definition of 
Data Element: 


The name given to the data element. 


When appropriate, the units in which the data 
are recorded. 


Codes and their interpretation for those data 
elements which are coded. 


A full definition of eacin data item. 


Table 1. Grant File Data Elements 


Descriptive Name Definition of Data Element 


Grant ID 
(DSG/BLD) 


= HUD numbering system for 
grant awarded. 
Cycle 1 Grant H2423-H2477 
and Grant H2594-H2604 
Cycle 2 Grant H2700-H2801 | 
Cycle 3 Grant H8015-H8212 
Cycle 4 Grant H8301-H8348 | 
Cycle 4A Grant H8350-H8445 
Cycle Pl Grant H8601-H8762 
Cycle 5 Grant H8801-H8939 
Builder/ 
Designer 
(B D) 


B=Builder Indicates whether grantee 
D=Designer was designer or builder of 
the solar project or both. 


= The name of the organi- 
zation, firm or person 
awarded the HUD grant. 


Grantee Name 
= The city and state of the 


Project Address 
solar project. 

Housing Type SFA=single fam | The type of building or 

(HSG TYP) ily attached buildings at one location 
SFD=single fam— | for a single model within 

ily detached a grant- A model groups 
MOB=mobile home | together buildings with 
GAL=garden =. identical attributes 

apartment (housing type, construc- 
MFM=multi fam—- tion type and size.) 

ily midrise : 
MFH=multi fam- 

ily highrise 


a ee 


Construction NEW=new ‘Whether the system was ir - 
RET=retrofit cluded in a new building 
(NEW) or whether an exist- 
ing building was retro- 
fitted with a solar system | 
(RET). Used for one loca- 
tion, one model in the 


grant. 


Type 
(CNS TYP) 


Table l. 


| Number of 
Dwelling Units 
(DWL CNT) 


Number of 
Solar Syst2ms 
(SOL SYS) 


Number of 
Buildings 
(NBR BLD) 


System Type 
(SYS“ TYP) 


System Kina 
CAP) 


Collector Area 
(CLIR SQFT) 


Solar Systen 
Cost to 
Government 
(BLDR/DSGR 
COST TO GOVT) 


Grant File Data Elements (Continued) 


Definition of Data Element 


Tells the number of dwel- 
ling units that are 

| present in the buildings 
at one location, one model 
in the grant. 


Total number of solar 

energy systems at one ees! 
tion and in one model. 

This is the number of 
buildings at one location 
and in one model. 


H=heating 
C=cooling 


~ ad 


Indicates the applica- 
tion(s) of the solar 
energy system for the 
given system number. 


Tells whether the system 
is active or passive. 


W=hot water 


A=active 
P=passive 


$ The cost to HUD (amount 
funded) for the solar 
system broken down into 
designer and builder cost 
where applicable. (Costs 
in parenthesis not includ- 
ed in totals.) 


The gross area of the 
collector array used 
in.the solar system. 


Table li. 


Solar Fraction 
(SOLAR 
FRAC (Z) 


Auxiliary Fuel 


Type 
(AUX FUL) 


Storage Mecium 
(STO MED) 


Solar System 
Cost per MBtu 
(COST /MBTU) 


Manufacturer 
OE Solar 
System 

(SOL MFGR) 


Grant File Data Elements (Continued) 


Definition of Data Element 


The percentage of the 
total energy load 
provided by solar. 


E=electric Backup fuel type--a three- 
G=gas column field. The first |! 
O=oil column indicates backup 
P=propane fuel for heating applica- | 
W=wood tion, second for cooling, | 
R=other and third for hot water. 

X=missing | 
N=none i 


BR=masonry Material in which collected 
CM=combination solar heat is stored for 
CO=concrete future use. 

LQ=liquid 
PH=phase= 
change 
ST=rock 
OT=other 


| 
The total cost of one of x 
the solar systems divided | 
by the solar energy (in 
MBtu) supplied (per hea 
by the solar system. 
MBtu value is ane S | 
the applicant. 
sal 
| 
| 


Codes are Name of the collector/ 


shown in solar system manufacturer 
Appendix A. of the given systen.- 


Re eet en eet RR RO LR TT EE TT ET TT TT ET 
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4, Grant File Computer Reports 


Grant file data stored on the computer can be retrieved in two 
ways: (1) by several formatted batch computer reports, which pre- 
sent the data elements in a variety of sorted orders; and (2) through 
an interactive query system, which gives the user at a remote terminal 
the flexibility of specifying the context and format of the report. 
This document addresses the formatted batch computer reports that are 
available. A separate publication, Residential Solar Data Center 
MIRADS User's Guide [4], contains user instructions for online access 
of the Grant file, a service which has been available to users 
authorized by HUD (primarily Demonstration Program contractors). 


There are nine computer reports available using Grant data. 

Five of these reports and sample pages of another are contained in 
this document. The omitted reports were not included here in order 
to conserve space since with the exception of the detailed listing 
(SG-Cl) they contain no additional information but merely present 
it in a different way. The following is a description of all nine 
of these computer reports and an indication of which are being in- 
cluded herein. 


SG-Cl:* Detailed Listing of Solar Grants (Sample Pages) 


This report contains a listing of all elements of data 
which are entered into the data base for each grant awarded 
by HUD. These data elements consist of information about 
the grant, the location of the project, the building(s) 
which will be newly constructed or "retrofitted" with a 
solar euergy system and the solar energy system(s) itself. 
This report contains approximately 500 pages of computer 
printout. and is not included here, except for two sample 
pages in section 4.1, pages 13-15. The complete report 
is avaiiable from HUD at the address shown on page 5. 


SG-C2: Units and Cost Analysis for All Grants (Included) 


This printout is a one-page summary of the Grant file 
data brcken down by type of building (single family detached, 
multi-femily detached, etc.) and type of solar system con- 
figuration (hot water only, heating and cooling, etc.). 
These Cata are summarized by the number of dwelling units 
(separeted into construction type--new, retrofit and total), 
by cost to HUD for the grant (new, retrofit, total) and by 
the average cost of a dwelling unit (new, retrofit, total). 
Summary counts are given for number o* solar systems, num- 
ber of buildings and number of active and passive systems. 
This report is shown in section 4.2, pages 16-17. 


*Each computer report has a number associated with it. The number 
or the name of the report can be used when requesting copies. 
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SG-C3: Summary of Solar Grants, Sorted on Grant Number 
(Included) 


This 25-page report presents selected data on all HUD 
grants. Fourteen of the most important data elements for 
each project are incorporated in this report, including: 
identification of the grantee; the location of the project; 
housing type (single family detached, multi-family detached, 
etc.); construction type (new or retrofit); counts of units, 
systems and buildings; basic system description, including 
collector manufacturer; and cost to HUD for the grant. 
Because grant numbers were assigned in sequence by HUD, the 
SG-C3 report lists grant Cycle 1 data before grant Cycle 2 
data, etc. Trends in the kinds of projects which were 
emphasized in the funding process (e.3., by types of 
systems used - whether heating, cooling or hot water) 
are more apparent by scanning this revort than any of 
the others. This report is shown in section 4.3, pages 18-43. 


SG-C3F: Summary of Solar Grants, Sorted on Grant Number 
with Auxiliary Fuel Type and Storage Medium (Included) 


This report, the newest sort, contains almost the same 
data elements as SG-C3 except that solar fraction has been 
replaced by auxiliary fuel type and storage medium. This 
25-page report is shown in section 4.4, pages 44-69. ° 


SG-C4BC: Summary of Solar Grants Sorted on Manufacturer, 
with Cost per MBtu (Includei) 


This report, which is sorted on solar collector manu- 
facturer, contains the same data elements as the SG-C3 
report described above, except that the manufacturer code 
has been translated and cost per MBtu used is shown instead 
of the designer and builder costs to vovernment. This report 
is shown in section 4.5, pages 70-95. 


SG-C4CG: Summary of Solar Grants Sorved on Manufacturer, 
with Cost to Govt (Not Included) 


This report, which is sorted on solar collector manu- 
facturer, contains the same data elejwaents as the SG—-C4BC 
report described above, except that the total cost to 
government is shown instead of the cost per MBTu used. 
This report is not included in this document. 


1 


SG-C5AS : Summary of Solar Grants Sorted on Grantee Cit 
and State (Not Included) a 


This report also contains essentially the same data 
elements as the SG-C3 report described above, except data 
are sorted by grantee city and state. Also the location 
of each grantee is printed instead of the corresponding 
location of the project. The states are usually the same, 
but the cities may differ. This report is not included in 
this document. 


SG-C5PS: Summary of Solar Grants Sorted on Project City 
and State (Included) 


This report, which is sorted by project city and state 
contains the same data elements as the SG-C3 report des- 


cribed above. This report is shown in section 4.6, pages 
96-124. 


SG-C7:; Summary of Solar Grants Sorted and Totaled by 
Project HUD Region (Not !ncluded) 


This report, which is sorted by HUD geographical re- 
gion, contains the same data elements as the SG-C3 report 
described above with the addition of the appropriate region 
code for each grant. This report is not included in this 
document. 


As previously noted, copies of the Grint file computer reports 
not included here may be obtained from HUD at the address shown on 
page 5. 
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4.3 Summary of Solar Grants, Sorted on Grant Number 
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4.5 Summary of Solar Grants Sorted on Manufacturer, with Cost per MBtu 
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4.6 Summary of Solar Grants Sorted on Project City and State 
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5. Grant File Data Bar Graphs 


In the following bar graphs, certain data elements contained 
in the Grant file have been summarized and used to give a visual 
| profile of the grants awarded by HUD to date in the Solar Demon- 


Stration Program. All of these data elements are also contained 
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} in the computer reports shown in Section 4-1 through 4.6. 


| The bar graphs included here are: 
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Grants vs Cycles 

Systems vs Cycles 

Dwelling Units vs Cycles 

Systems vs Collector Area Distribution (Sq- Ft~) 
Systems vs Cycles and System Kind (Active, Passive) 


Systems vs Cycles and System Application 


(H. HC, HW, HCW, W) 


Number of Systems ys Cycles and Transter Medium 
(Arr, Liquid, Radiant, Radiant/Air) 


Number of Dwelling Units vs Cycles and Construction 


Types (New, Retrofit) 


Number cf Dwelling Units vs Cycles and Housing 
Types (Single-family, Multiple-family) 


Number of Dwelling Units vs Location (by States — AK to MT) 


Number of Dwelling Units vs Location (by States = NC to WY) 


W725) 


| ! S319A9 
; G Id We 1] € é l 


squesd Ajuo - = 
USISap SuljyWwo ‘payoniysuod sy , 000! os 
Pe 
=) 
TT 
0002 = 
+» SLINN faa 
ONITIaMG = 
‘ [ep] 
860 01 oun S 
a 
000F 
STIIAI SJIIAI 
Gee lds Vest = te ee al Geld NU ve. bo oe 
0S G2 
001 => 0s 
CS 
0s! = SL. 
002 ae 001 
a | 
02 wy Gz! 
a 5 
o0g€ = Chl Os! 
= 
ose ~ c9t SLI 
+SWILSAS SSZI 00¢ WLOL ‘SLNVYD 899 002 
Git OSb 


WVY90Ud NOLLWYLSNOW3O YVIOS GAH 


126 


SLN’'US 40 YFEWNN 


(JAISSWd/JAILOV) ONIN WALSAS - SIT9A9 


G Id WP % £ cA 1 
SSWd a SoUe LW SSWd LOW SSig ae Sete al SSWd LOW SSVd LOW 


001 


002 


00€ 


SWILSAS Sl Lens 00+ 


Sued AjuO-Usisap Suljpjiwo ‘payonsysuos sy, 00S 


(14 DS) NOWNGIMLSIG V2NV 4¥0L937109 


00SZ 0002 O00Si 000i 00S 0S2 
Oosz< “1002 -i0Si -100i -10S 62 10! O0I> 


001 
002 


o0€ 


SWALSAS SSZI 


00+ 


cet 
00S 


WVY90Ud NOILVYLSNOWIG YVIOS GNH 


+SWILSAS 40 YS8WAN 


»SWALSAS 40 Y38WNN 


127, 


(11e/yueIped ‘yueiped ‘pinby ‘y) WAIGIW YS4SNVUL /S3I19A9 


G Id Wb v e A | 
eure ue Vv Wuudy wud v via vo wuuld vy Wey 7 v Wad 1 \ 


0S 
00 
OS! 


002 


Suess Ajuo-udisap suiyywo ‘ pazInsysuos sy, Giz 0¢z 


its) 
= 
= 
+ 
ine] 
NN 
-_ 


M 

H HH 

ig: 
0S 


001 
01 £01 


ost 
8h 


002 


0sz 
SWILSAS SSZL 
$62 : 00£ 


WVY90Ud NOILVYLSNOWSI UV 10S GAH 


. SWILSAS 40 YS8WN 


- SWILSAS 40 Y3SEWNN 


Sjueis Ajud-udisap Jul}}IWO ‘pajIniysuod sy, 


(L140NLIU/ MAN] JdAL NOILONYLSNOD / SITDAD 


G ld VP p 3 C l 
Lia MIN Liu MIN 13u MIN =laY MIN Lad MIN LIN MIN Lu MIN 


00S 
0001 


00SI 


0002 


EGcc 00¢z 


syne SLINN SNITIAMG 860‘0! one 
Wvao0ud NOILLYVULSNOW0 YvI10S anh 


~ SLINA SNITTSMG 30 YSdWAN 


129 


i} 


S}ueIs AJUO-USISAP SUIJJIWO ‘P9}INI}LU0d Sy, 


(ATIWW4-3 1d LLTNW ‘ATINWS-3TONIS) dAL ONISNOH /SIT9A9 


G 


Id Wb p e 4 


l 


JN 4S dW dS dW dS dW AS JN 4S) AW OS dN dS 


pf Ce 
gi, 2S 


| off evz 
Lv0l 


L991 


GGL? 


SLINN SNITISMG 86001 
GGve 


WVU90Ud NOLLWULSNOWSIG YWIOS CNH 


Pal 
30L 


006 


0001 


00SI 


0002 


0062 


O00E 


O0SE 


. SLINA ONITTSMG 40 YSSWnn 


130 


Sjuesd Aluo-usISap duIjywo ‘payonsjsuod sy, 


(SILV1S) NOLLNGINLSIG SLINN SNITISMG 
AM AM WWM dA IA WA an XL ONL GS (oS oud vd uO NO HO AN AN WN (N HN 3N ON ON 


SLINN ONITIAMG 860'01 


(S3LVLS) NOLLNSINLSIO SLINN ONITIIMG 
iW SW OW AW 1A ant aw VN Wi AN SY Ni W al vi iH AE Ww 30#$90 #19 «09 «26D ZY UW OW OV 


| WVYI0Ud NOILVYLSNOWIG YV10S GNH 


- SLINN SNITISZMG 30 Y3SWN 


- SLINM SNITIZMG 40 Y3SWNN 


sys 


6. Summary 


The Grant file data presented in this report represent all data 
collected through the six award cycles by the Department of Housing 
and Urban Development. Included were some of the computer reports and 
bar graphs which were produced from this file of data. Any of the 
computer reports described here are available from HUD at the address 
shown on page 5. 
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APPENDIX As 


SOLAR SYSTEM MANUFACTURER CNDES 


CNDE 
AATC 
ACNR 
ACRN 
ACRX 
AHNOA 
AIRC 
AIRN 
ALRQ 
ALHE 
ALIB 
ALPH 
ALSN 
ALTN 
AMF T 
AMSI 
AMTH 
APOL 
ARKL 
ASFE 
ASHS 
ASKC 
ATOS 
AZTC 
BOPC 
BEAM 
BEAS 
BRAD 
BRWN 
CALM 
CARN 
CASA 
CBLR 
COVA 
CDYN 
CHBL 
CHKT 
CHNO 
CHPN 
CJAS 
CNSL 
COEN 
COLE 
COLT 
COLU 
CONS 
CPTL 
CREP 
CSTs 


MANUFACTURER 

AAI CNREORATICN 
ACUR/NORTH 

ACORN STRUCTURES INC 
ACUREX CORPNRATION 
AMER HEAT/NORTH 

AIR COMFORT INC 
AIRCRAFT SMAN 
ALBUQUERQUE WESTERN 
ALTERNATIVE HEAT SYS 
ALLEN IRA BASS 
ALPHA SOLARCO 

ALL SUN POWER INC 
ALTEN CORP. 

AMETEK 

AMERICAN SUN IND. 
AMERICAN HELIS CTHERM 
APOLLO SOLAR. SYSTEMS 
ARKLA INDUSTRIES 
AMERAUS SYS/FLEETWOO 
AVERICAN SOL4R HEAT 
AMERICAN SOLAR KING 
AMETEK/SDAYSTAR 
AZTEC SOLAR CN 

BNP COMPANY 

BEAM ENGINE 

REASLEY COMOANY 
BRADLEY LOREN cn 
BROWN MANUFACTURING 
CALMAC MFG 

CAROLINA SOLAR £QuUI? 
CASAGRANDE CONST cn 
CENTRAL BOILERS LTD 
Cc ANO OD VALVE 
CONCERDYNE 
CHAMBERLAIN MFG 
CHAMERLAIN/KTA 
CHAMSERLAIN/NORTH 
CHAMPION HOME RLORS 
C § ASSOCIATES INC 
CONSOLAR INC 
CONSUMER ENERGY CNRP 
COLE SOLA® SYSTEMS 
COLT INC OF SD CAL 
COLUMBI CHASE SOL EN 
CONSOLIDATED WESTERN 
CAPITAL 

CREIGHTON SOLAR CONC 
CSI SOLAR SYSTEMS 
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SOLAR SYST=M MANUFACTURER CONES (Continued) 


Cade MANUFACTURE® 
CTEM CONTEMPORARY SYSTEMS 
DAYS DAYSTAR 
DEL™ DEL MANUFACTURING 
osss. DAYSTAR/SUNSAVER 
EGGS ENERGY TRANSFER SYSTEMS 
EKSC EF AND K SFPVICE Cn 
ELT? ENGINEERS ITD 
FNAL ENERGY ALTERNATIVES 
ENCN ENERGY CONSERV ENG 
ENDY ENERGY DYNAMICS CORP 
ENRG ENERGY RESEARCH GaP 
ERSA ENWIN R SANDERS RILDR 
FASC FASCO INC 
FERN FERN ENGINEERING <9 
_fILN FILON DIVISION 
FLAG FLAGALA COR? 
FLIT FLETCHER MYERS 
FLP9 FLOW PRNOUCTS INC 
FOXS FOX STEEL CN 
FREC FRED RICE PRQAD 
FPON FRONTIER DEVELOPMENT 
FUSY FUTURE SYSTEMS INC 
GENE GENERAL ENERGY DEVIC 
GENE GENERAL ELECTRIC 
GNS) GENERAL SOLARGENIC 
GNSS GNS SOLARWALL 
GRIT GRIEP HEATING 
GRU GRUMMAN ENERGY SYS 
GSU GENERAL SUN 
GULF GULF THERMAL 
HALS HALSUN SOLAR ENG 
{ HDYN HELIOOYNE j 
HECL HEX CELL 
HEFR HEFRAN SOLAR SYSTEMS 
HELP HELTOPHASE 
HLTO - HELIO THERMICS 
HTRM HELIOTHESM INC 
HYPE HYPERION INC 
IENV INTL ENVIRONMENT 
ILS® ILS ENGINEFRING INC 
ESIee ISLC : 
ISOL INTL SOLARTHERMICS 
Lee INTERACTIVE RES. 
ITEC INTERT=ECHNOLAGY 
JACR JACORS-DEL SOLAR SYS 
JACK JACKSON 
KAL.W KALW ALL 
KENN KENNECOTT CNPPER 
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CONE MANUFACTURER 

KEN'W KENWALL CORPORATION 
KTAC KTA CORO 

LARG LAPGO SOLAR SYS INC 
LENX LENNOX=HONEY WELL 
LOFC - LIBSY OWENS FORD cn 
MTRO MIROMIT 

NENG NATIONAL =NERGY COP? 
NENW N&TUBAL ENFRGY WKSH®2 
NESC NATIONAL ENFRGY SYST 
NORT NORTHRUP 

NOVA NOVAN ENERGY 

NPTD NTL PATENT DEVELOP 
NRGL NRG LTO 

NRGM NRG MANUFACTURING 
NSOL NATIONAL SOLAR CORO 
NUTS NATURAL ENERGY CORP 
OCON OCON INDUSTRIES INC 
CLIN NLTN BRASS 

QVER AVERLY MANUFACTURING 
OWEN AWENS ILLINOIS 

PARK PARK, ENERGY 

PAYN PAYNE AIR CONDITION 
PION PIONEER ENERGY PROD. 
PIPR PIPER HYNDRN INC 

PLIN PLEITAD INDUSTRIES 
PPGI PPG INDUSTPIES 

PPLE PPG/INT ENVIF 

PRSH PRACTICAL SOLAR HEAT 
RALS RALEIGH SOLAR SYSTEM 
RASR ROMATRE/SOL ARON 

RAYP RAYPAK 

REFR REFRIGERATION RESERC 
REPC RESEARCH PRODUCTS 
REVE REVERE 

REYN R=YNALOS 

RICK RICKER MANUF ACTUR ING 
PMOR 2 M PROOUCTS 

ROCK PACKY MOUNTAIN PRAD 
ROMA ROM-AIRE 

SACC SOLAR ACCESS INC 
SATR SOLAR-AIRS 

SATL. SC TENTIFIC-ATLANTA 
SBUR SUNBURST 

SCEL SOLARCELL 

SCFT SUN CRAFT 

SCDA SOLARCNA INC 

SCOM SOLAR COMFORT INC 
SDEV SOLAR DEVICES 
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SOLAR SYSTEM MANUFACTUSER CODES (Continued) 


cope MANUFACTURER 
SOVL SOLAR DEVELSOMENT 
SEAR SUNEARTH 
S=BN SFECOQ BINKLEY 
SEQ - SOLAR ENERGY & EQUIP 
SELI SOLAR ELECTRIC INTL 
SENC SOLAR ENERGY CORP 
SENG SOLAR ENGINEERING 
SENI SOLAR ENERGY INC 
SENT SOLAR ENTERPRISES 
SEPC SUNRISE ENERGY PROD CORP 
SEPR SOLAR ENERGY PRND 
SERC SOLAR ENERGY RESEARCH 
SEST SOLAR ENERGY STRUCT 
SEQM SOLAR FARMS 
SGEN SHLARGENICS 
SHAL SHALLA CNR? 
SHAR SUN HARVESTER CORP 
SHEL SHELDAHL 

-  SHNM SMLAR HOMES INC 
SHS6 SOLAR HOUSING INC 
SHST SNLAR HEATING SYST 
SINC SOLAR INC 
SINN SALAR INNOVATIONS 
SIOF SOLAR IND OF FLORIDA 
SIT= SITE BUILT 
SKIN SOLAR KING 
SKYT SKYTHERM 
SLAP SOLAPAK 
SLCN SOLAR CENTRAL 
SLHC SOLAR HEAT CORP 
SLHT SOLAR HEAT INC 
SLHY SOLAR HYDRO INC 
SLIN SOLAREIN 
SLKN SOLAR KINETICS CNRP 
SLMR SOLARMASTER 
SLOP SOLN© coPP 
SLPO SUNLIGHT & POWER CN 
SLRA SOLA-RAY 
SLR‘A SOLAR ROOM CN 
SMAT SOLARMATIC 
SMFG SOLAR MANUFACTURING 
SMSP SEMCO SOLAR PROANUCTS 
SNBL SUNBLAZFER SOLAR FURN 
SNER SUN ENERGY SYSTEMS 
SNFL SUN FLOW 
SNGY SOLAR ENERGYTICS INC 
SNLL SUNCELI. 
SNSR SUNSAVER 
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CODE 
SNST 
SNSV 
SNTP 
SNUT 
SICA 
SOFA 
SNFT 
SOHT 
SOLA 
SOLC 
SOLt 
sou? 
soulw 
SORE 
SBTC 
SOTH 
SOTR 
SOUL 
SOVK 
SPAS 
SPEC 
SPIN 
sPnw 
SPST 
SPsSyY 
SRAY 
SRSY 
SRiS 
SROL 
SRON 
SRSA 
SRwI 
sscn 
SSEN 
SS=V 
SSHL 
SSII 
SSeoA 
Sssn 
Ssst 
SSTN 
Ssiz 
SSV4 
SssyYys 
STAR 
STIN 
STOR 
SUDS 


MANUFACTURER 
SUNSTREAM 

SUNSAV INC 

SUNTAP INC 

SUNSHIN&® UTILITY CO 
SOLAR CORPOSATION OF AMER 
SOLAFERN t.TO 
SALARCRAFT 

SOLAHART 

SOLARA 

SOLCAN 

SOLAR ONE 

SOLPOWER INOUSTRITES 
SOLWIN INDUSTRIES 
SOLAR RESEARCH 
SOLARTEC 

SOLAR THER™ 
SOLARTRONICS INC 
SOLAR UNLIMITED INC 
SOLARV AK 

SOLAR PACKAGE STRUCT 
SPECTRA ENERGY SYS 
SUN POWER INDUSTRIES 
SUNENERGY POWEP LT9D 
SOLAR PROD SUN TANK 
SUN POWER SYSTEMS 
SOLARAY 

SOLERGY INC 

SOLARIS 

SOLAROLL 

SOLARON 

SOLARON/SATI 

SRW INC 

STANDARD SOLAR COLL 
SOLAR SYSTEM ENTERP. 
SOLAR SEVEN IND 
SOLAR SHELTER 

SOLAR SYSTEMS INT 
SSP ASSOC 

SNLAR SYST SUNDANC™ 
SS SOLAR INC 
SUNSTONE 

SOLAR STOR 

SOLAR SYST AF VA 
SUN SYSTEMS INC 

SUN STAR 

STATE INDUSTRIES 
STORAGE ONLY 

SUN DESTGN 
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CNN= 
SUF) 
SUHE 
Stpaa 
SUNS 
SUNT 
SUNW 
SUPC 
SUPO 
SURE 
SWAT 
SWEO 
SWET 
SWwOR 
SWwST 
TECH 
TESON 
TEMS 
TRAN 
TREK 
TRSI 
UNCN 
UNSP 
UNSS 
USTN 
USSsCc 
VASG 
VEST 
WwEAT 
WEST 
WHIT 
WILC 
WILX 
WSO! 
WSTH 
WwYSO 
YAZA 
YING 
ZTEN 
ZORK 


MANUFACTUREP 
SUNFLOWER SNLAR INC 
SUN—HEET 

SUNMASTER CNPP. 
SOLAR SUN 

SUNTEK 

SUNWALL INC 

SUN PAC 

SUN POWER CHAO 

SUN RAY SOLAR FQUI2 
SUNWATEP 

Sw ENERGY OPTIONS 
SNUTH WEST ENFER-TECH 
SUNWORKS 

SNUTHWEST STANDARD 
THERMAL TECH 
TELLURIDE SOLAR wORK 
THOMASON 

TRANTER 

TECHNITREK CORP 
TRITEC SNLAR INDUSTE 
UNION C9 CNRRECTIONL 
UNSPECIFIED 

UNITSPAN SYS 

US INSTALLATIONS 
UNITED STAT™S SALA 
VA SOLAR GRNUPS 
VALYONT ENERGY SYSTE 
WEATHER «KING ; 
WESTERN ENERGY INC 
WHITE LINES INC 
WILSON CORPORATION 
WILCNX MFG & DISTR 
WESTERN SOLAR DEVEL 
WESTINGHOUS® LEC co 
WYOMING SOLAR 

YAZAKI 

YING MANUFACTURING 
ZTEN 

ZNMEWNRKS 
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